Piperidine alkaloid composition and relation to crooked calf disease-inducing potential of Lupinus formosus.
A congenital deformity condition called crooked calf disease, of widespread occurrence in western North America, is known to be induced by maternal ingestion during gestation of certain members of the Lupinus genus containing the quinolizidine alkaloid teratogen anagyrine. Because some piperidine alkaloids from other sources induce a similar condition, we have investigated the alkaloid composition and teratogenicity of Lupinus formosus, reported by others to be low in quinolizidines but rich in the type of piperidine alkaloids that we have speculated would be teratogenic. GC/MS analysis of L. formosus showed seven major and nine minor components in the total alkaloid fraction. All seven major and five of the nine minor components, representing all but 3% of the fraction, were identified by mass spectrometric fragmentation patterns and GC retention times. They included several potentially teratogenic piperidine alkaloids (including a very large amount of ammodendrine), as well as several nonteratogenic quinolizidine alkaloids plus a trace (at nonteratogenic levels) of the known quinolizidine teratogen anagyrine. The plant induced severe crooked calf disease with limb, spinal, and palate involvement in experimental calves. The deformities are believed to have been induced by ammodendrine.